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the  dam  or  dike  was  observed.  In  accordance  with  Army  Corps  of  Engineers' 
guidelines,  Spaulding  Pond  Dam  and  Dike  is  classified  as  a  high  hazard,  small 
size  project. 
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NEDED 


JAN  0  7  1981 


Honorable  William  A.  O'Neill 
Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  Is  a  copy  of  the  Spaulding  Pond  Dam  (CT-00202)  &  Spaulding 
Pond  Dike  (CT-01685)  Phase  I  Inspection  Report,  which  was  prepared 
under  the  National  Program  for  Inspection  of  Non-Federal  Dams.  This 
report  Is  presented  for  your  use  and  is  based  upon  a  visual  Inspection, 
a  review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  A  brief  assessment  is  Included  at  the  beginning  of  the  report.  I 
have  approved  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  Informed  of  the  actions 
taken  to  Implement  them.  This  follow-up  action  Is  a  vitally  Important 
part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
City  of  Norwich,  Norwich,  CT. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 
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Name  of  Project: 
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The  dam,  constructed  in  1964  and  1965  to  replace  an  earlier  dam 
which  failed  in  1963  (Appendix  B-4  -  B-6),  is  an  earth  embankment 
approximately  435  feet  in  length  with  an  emergency  spillway  at  its 
right  end.  It  is  approximately  30.5  feet  in  height  and  has  a 
maximum  design  storage  of  approximately  235  acre-feet.  The 
principal  spillway  is  a  drop  inlet  structure  consisting  of  a 
reinforced  concrete  riser  to  a  30  inch  diameter  concrete  pipe  and 
an  impact  type  energy  dissipator  at  the  downstream  headwall  of  the 
conduit.  An  orifice  at  the  normal  pool  elevation,  3.8  feet  below 
the  principal  spillway,  and  an  18  inch  diameter  low-level  outlet 
pipe  are  also  included  in  the  spillway  structure.  The  upstream 
slope  of  the  embankment  is  protected  by  riprap  to  within 
approximately  5  feet  of  the  top  of  the  slope;  there  is  a  paved 
roadway  on  the  top  of  the  embankment;  and  the  downstream  slope  is 
grassed  and  contains  a  toe  drain  which  discharges  at  the  spillway 
outlet  structure.  The  emergency  spillway  is  paved,  with  a  grassed 
approach  channel  and  an  earth  berm  on  its  left  side  to  direct  flows 
away  from  the  downstream  slope  of  the  dam. 

The  dike,  built  the  same  time  as  the  dam  is  approximately  740 
feet  in  length  and  18.5  feet  in  height.  The  upstream  slope  is 
protected  by  riprap  to  approximately  3  feet  above  the  normal  pool 
and  grassed  to  the  top  of  the  slope.  There  is  a  paved  roadway  along 
the  top  of  the  dike  embankment  and  the  downstream  slope  is  grassed 
and  contains  a  toe  drain. 

Based  upon  the  visual  inspection  and  past  performance,  the 
project  is  judged  to  be  in  good  condition.  No  evidence  of  in¬ 
stability  of  either  the  dam  or  dike  was  observed. 


In  accordance  with  Army  Corps  of  Engineers'  guidelines, 
Spaulding  Pond  Dam  and  Dike  is  classified  as  a  high  hazard,  small 
size  project.  The  test  flood  range  to  be  considered  is  from  one- 
half  to  full  Probable  Maximum  Flood  ( PMF ) .  The  test  flood  for  the 
project  is  equivalent  to  the  PMF.  Peak  inflow  to  the  pond  at  PMF  is 
780  cubic  feet  per  second  (cfs);  peak  outflow  is  490  cfs  with  the 
dam  and  dike  maintaining  3.0  feet  of  freeboard.  The  combined 
spillway  capacity  to  the  top  of  the  project  is  1142  cfs,  which  is 
equivalent  to  230%  of  the  routed  test  flood  outflow. 

It  is  recommended  that  the  owner  retain  the  services  of  a 
registered  professional  engineer  to  investigate  the  condition  of 
the  toe  drains  for  the  dam  and  dike  and  to  determine  if  scouring  at 
the  toe  of  the  dam  and  erosion  of  the  berm  at  the  right  end  of  the 
dam  would  occur  during  flows  over  the  emergency  spillway. 

The  above  recommendations  and  the  remedial  operation  and 
maintenance  procedures  presented  in  Section  7.3  should  be 
implemented  within  two  years  of  the  owner's  receipt  of  this  report. 


ter  M.  Heynen, 


Project  Manager 
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C.  Michael 
Chief  Engineer 
Cahn  Engineers,  Inc. 
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Till*  Phase  X  Inspection  port  on  Spaulding  Pond  Dam  &  Dike 
has  he  an  reviewed  by  the  undersigned  Kevins  board  mashers.  In  our 
•pinion,  the  reported  findings,  conclusions,  and  recomasndstlons  era 
consistent  with  the 
fens,  and  with  good  engineering  judgment  end  practice,  and  is  hereby 
submitted  for  approval • 


RICHARD  D1BUONO,  MEMBER 
Water  Control  Branch 
Engineering  Dlvlaion 


ARAMAST  MAHTESIAN,  MEMBER 

Geotechnical  Enqlneerlno  Branch 

Engineering  Division 


h: 


CARNEY  M.  TER2IAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED t 


pfCE  I.  FRIAR 7 
Chief,  laglaeeriag  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspection.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  would  necessarily  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  esta¬ 
blished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  esti¬ 
mated  "Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  there  of.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
neccessarily  posing  a  highly  inadequate  condition.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no- trespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  minimize 
trespass  and  provide  greater  security  for  the  facility  and  safety 
to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 


SPAULDING  POND  DAM 
SPAULDING  POND  DIKE 

SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cahn  Engineers,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a 
letter  of  April  14,  1980  from  William  E.  Hodgson,  Jr.,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0052  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program 
are  to: 


1.  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  requiring  correction  in  a 
timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dam. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I 
inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data  as 
can  be  obtained  from  the  owners,  previous  owners,  the  state 
and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the  visual 

condition  of  the  dam,  embankments  and  appurtenant 

structures. 

3.  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood 
through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and  cor¬ 
rective  measures  required. 

It  should  be  noted  that  this  report  does  not  pass  judgement  on 
the  safety  or  stability  of  the  dam  other  than  on  a  visual  basis. 
The  inspection  is  to  identify  those  features  of  the  dam  which  need 
corrective  action  and/or  further  study. 


1-1 


1.2  DESCRIPTION  OF  PROJECT 

a.  Location  -  T’he  dam  is  located  on  Spaulding  Pond  Brook  and 
the  dike  is  located  at  the  headwaters  of  an  unnamed  tributary  to  the 
Shetucket  River,  both  in  a  rural  area  of  the  City  of  Norwich,  County 
of  New  London,  State  of  Connecticut.  The  project  is  shown  gn  the 
Norwich  USGS  Quadrangle  Map,  having  coordinates  latitude  N41  32.8' 
and  longitude  W72  04.2'. 

b.  Description  of  Project  and  Appurtenances  -  As  shown  on 
Sheet  B-2,  the  dam  is  an  earth  embankment  approximately  435  feet 
long  and  30.5  feet  high  with  a  top  width  of  approximately  33  feet. 
The  upstream  and  downstream  slopes  are  inclined  at  3  horizontal  to 
1  vertical,  however,  the  upper  10  feet  of  the  slopes  are  inclined 
more  steeply  at  approximately  2  horizontal  to  1  vertical.  The 
upstream  slope  is  protected  by  dumped  riprap  to  elevation  248+  and 
grassed  above  the  riprap  to  the  top  of  the  dam.  The  top  of  the  dam 
is  paved  and  slopes  up  from  elevation  250.5  at  its  ends  to  elevation 
253.5  at  its  center.  There  is  a  chain  link  fence  along  the  upstream 
edge  of  the  road  and  a  guard  rail  along  its  downstream  edge.  The 
downstream  slope  is  grass  covered  and  contains  a  toe  drain. 

The  principal  spillway  is  a  concrete  drop  inlet  type 
structure  located  on  the  upstream  slope  at  the  center  of  the  dam. 
The  spillway  crest  is  at  elevation  244.8  and  there  is  an  orifice 
with  invert  at  the  normal  pool  elevation  of  241.0.  The  spillway 
structure  is  protected  by  a  galvanized  steel  high  stage  trash  rack. 
At  the  bottom  of  the  inlet  shaft,  at  elevation  223.0  is  a  30  inch 
diameter  reinforced  concrete  pipe  to  a  concrete  impact  basin  at  the 
downstream  toe  of  the  dam.  The  low  level  outlet  is  located  in  the 
principal  spillway  structure  and  consists  of  an  18  inch  reinforced 
concrete  pipe  with  inlet  at  the  toe  of  the  upstream  slope.  The  low- 
level  outlet  is  controlled  by  a  sluice  gate  in  the  concrete 
spillway  structure. 

The  emergency  spillway  is  located  at  the  right  end  of  the 
dam  and  consists  of  a  grassed  approach  channel,  a  paved  crest  at 
elevation  246.0,  and  a  berm  between  the  spillway  and  the  downstream 
slope  of  the  dam  to  direct  flows  away  from  the  toe  of  the  dam. 

The  dike  is  approximately  740  feet  long  and  18.5  feet  high 
with  a  top  width  of  33  feet  and  2 *5  to  1  slopes  upstream  and 
downstream.  The  upstream  slope  has  riprap  from  elevation  240.0  to 
243.0  and  grass  cover  from  the  top  of  the  riprap  to  about  2  feet 
below  the  top  of  the  dike.  Between  the  grass  and  the  roadway  on  the 
top  of  the  dike  (el.  250.5)  is  a  strip  of  loose  sand  and  gravel  and 
a  chain  link  fence.  The  downstream  slope  is  grass  covered  and 
contains  a  toe  drain  which  outlets  at  a  masonry  headwall  approxi¬ 
mately  180  feet  from  the  left  end  of  the  dike. 
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c.  Size  Classification  -  (SMALL)  -  The  project  has  a  maximum 
impoundment  of  approximately  290  acre-feet.  The  dam  and  dike  are 


feet  in  height. 


30.5  and  18.5  feet  in  height,  respectively.  According  to  Army 
Corps  of  Engineers'  recommended  guidelines,  the  dam  is  classified 
as  small  in  size  on  the  basis  of  its  height  and  maximum  storage,  and 
the  dike  is  classified  as  small  in  size  solely  on  the  basis  of  its 
maximum  storage. 

d.  Hazard  Classification  -  (HIGH)  -  If  the  dam  were  breached, 
there  is  potential  for  loss  of  more  than  a  few  lives  and  property 
damage  at  an  apartment  complex  approximately  3000  feet  from  the  dam 
and  further  downstream  in  a  fully  developed  area  of  the  City  of 
Norwich. 

If  the  dike  were  breached,  there  is  potential  for  loss  of 
more  than  a  few  lives  and  property  damage  at  apartments  on  Boswell 
Street  and  Sandy  Lane  and  at  homes  at  the  end  of  Curtis  Road. 


Operator  - 


e.  Ownership  -  City  of  Norwich 

City  Manager 

City  Hall  Union  Square  Norwich,  CT 
(203)  887-6722 

f.  Operator  -  Mr.  Monroe  Cilley 

Director,  Parks  Department 
Mohegan  Park  Norwich,  CT 
(203)  887-1891  -  (work) 

(203)  882-8545  -  (home) 

g.  Purpose  of  Project  -  Recreational  and  flood  control.  The 
pond  is  located  in  a  City  park  with  bathing  and  picnic  facilities 
around  it.  The  project  also  controls  the  headwaters  of  Spaulding 
Pond  Brook  and  reduces  peak  flows  downstream. 

h.  Design  and  Construction  History  -  The  project  was  designed 
in  1964  by  the  Soil  Conservation  Service  and  constructed  in  1965. 
The  project  was  built  to  replace  an  earlier  dam,  which  failed  in 
1963,  and  dike. 

i.  Normal  Operating  Procedures  -  Normally,  the  pond  is  left  at 
the  level  of  the  orifice  invert,  except  when  the  gates  are  serviced 
or  the  pond  is  drawn  down  to  perform  maintenance  on  the  shoreline. 

1. 3  PERTINENT  DATA 

a.  Drainage  Area  -  The  drainage  area  is  0.26  square  miles  of 
rolling  to  mountainous  wooded  terrain. 

b.  Discharge  at  Damsite  -  Discharge  is  through  the  low-level 
outlet,  through  the  orifice,  over  the  main  spillway,  and  over  the 
emergency  spillway.  There  are  no  outlets  at  the  dike. 


1.  Outlet  works  (Conduits) 


18  inch  low-level  outlet 

with  intake  invert  el.  223.7:  12  cfs  (pond  level  to 

test  flood  el.  247.5) 

2.  Maximum  known  flood  at 

damsite:  Previous  dam  at  site, 

with  top  elevation  of 
246.5,  nearly  overtopped 
before  failure  on  March 
6,  1963. 

3.  Orifice  -  18  inches  long  by 
12  inches  high  at  invert 

el.  241.0:  17  cfs  (pond  level  to 

test  flood  el.  247.5) 

4.  Ungated  spillway  capacity 

@  top  of  dam  el.  250.5:  1142  cfs 

5.  Ungated  spillway  capacity 

@  test  flood  el.  247.5:  490  cfs 

6.  Gated  spillway  capacity 

@  normal  pool  el.  240.1:  N/A 

7.  Gated  spillway  capacity 

@  test  flood  el.  247.5:  N/A 

8.  Total  spillway  capacity 

@  test  flood  el.  247.5:  490  cfs 

9.  Total  project  discharge 

at  top  of  dam  el.  250.5  N/A 

10.  Total  project  discharge 

@  test  flood  el.  247.5:  490  cfs 

c.  Elevations  -  Elevations  are  on  National  Geodetic  Vertical 
Datum,  as  shown  on  existing  drawings. 

1.  Streambed  at  toe  of  dam:  220.0+ 

Toe  of  dike:  232.0+ 

2.  Bottom  of  cutoff:  214.0+  (dam) 

229.0+  (dike) 

3.  Maximum  tailwater:  N/A 

4.  Normal  pool:  241.0+ 

5.  Full  flood  control  pool:  246.0 
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6.  Spillway  crest  (principal): 
Spillway  crest  (emergency): 


244.8 

246.0 


7.  Design  surcharge 
(original  design): 

247.75 

8.  Top  of  dam: 

250.5 

9.  Test  flood  surcharge: 

247.5 

d.  Reservoir  Length 

1.  Normal  pool: 

1,250+  ft. 

2.  Flood  control  pool: 

1,400+  ft. 

3.  Spillway  crest  pool 

Principal  Spillway: 
Emergency  Spillway: 

1,350+  ft. 
1,400+  ft. 

4.  Top  of  project  pool: 

1,500+  ft. 

5.  Test  flood  pool: 

1,450+  ft. 

e.  Reservoir  Storage 

1.  Normal  pool: 

140+  acre-ft. 

2.  Flood  control  pool: 

210+  acre-ft. 

3.  Spillway  crest  pool 

Principal  Spillway: 
Emergency  Spillway: 

195+  acre-ft. 
210+  acre-ft. 

4.  Top  of  project  pool: 

290+  acre-ft. 

5.  Test  flood  pool: 

235+  acre-ft. 

f.  Reservoir  Surface 

1.  Normal  pool: 

13+  acres 

2.  Flood  control  pool: 

16+  acres 

3.  Spillway  crest  pool 

Principal  Spillway: 
Emergency  Spillway: 

15+  acres 

16+  acres 

4.  Top  of  project  pool: 

18+  acres 

5.  Test  flood  pool: 

17+  acres 

g.  Dam  and  Dike 
1 .  Type : 


Earth  embankments 


2.  Length 

Dan: 

Dike: 

3.  Height 

Dan: 

Dike: 

4.  Top  width 
Dan  and  Dike: 

5.  Side  slopes 
Dan: 

Dike: 

6.  Zoning: 

7.  Impervious  core: 

8.  Cutoff: 

9.  Grout  curtain: 

10.  Other: 

h.  Diversion  and  Regulating  Tunnel 

i.  Spillways 
Principal  Spillway 

1.  Type: 

2.  Length  of  weir: 

3.  Crest  elevation: 


435  ft. 
740  ft. 


30.5  ft. 

18.5  ft. 


33  ft. 


3  horizontal  to  1  vertical 
Uppermost  10  ft.  -  2H  to  IV 
(upstream  and  downstream) 

2H  horizontal  to  1  vertical 
(upstream  and  downstream) 

Impervious  soils  -  core 
Pervious  soils  -  on  downstream 
slope 

Most  impervious  material 
available  from  borrow  areas 

10  feet  into  rock  or 
limits  of  mechanical 
excavation 

N/A 

Toe  drains 
-  N/A 


Concrete  Drop  Inlet 

13  ft.  (effective  length) 

244.8 

N/A 

N/A 


4.  Gates: 

5.  Upstream  channel 


6.  Downstream  channel: 


30"  R.C.P.  to  impact  basin 


7.  General: 


emergency  Spillway 

1.  Type: 

2.  Length  of  weir: 

3.  Crest  elevation: 

4.  Gates: 

5.  Upstream  channel: 

6.  Downstream  channel: 

7.  General: 

j.  Regulating  Outlets 
Low-level  outlet 

1.  Invert: 

2.  Size: 

3.  Description: 

4.  Control  mechanism: 

5.  Other: 


Orifice  (18"xl2")  at  invert 
el.  241.0 


Grassed  and  paved  natural 
ground  at  right  end  of  dam 

80  ft. 

246.0 

N/A 

Grassed 

N/A 

Berm  on  left  side  to  channel 
flow  away  from  toe  of  dam 


223.7 

18  in.  dia. 

Reinforced  concrete  pipe 

Hand  wheel  sluice  gate 
lift 

N/A 
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SECTION  2:  ENGINEERING  DATA 


2.1  DESIGN  DATA 

The  available  design  data  consists  of  original  drawings,  boring 
logs,  soil  test  results,  a  slope  stability  analysis  for  the  dike, 
hydraulic  computations,  and  structural  computations  by  the  Soil 
Conservaiton  Service  and  correspondence  concerning  the  design  of 
the  project. 

The  available  data  indicates  the  design  features  stated  in 
Section  1. 

2.2  CONSTRUCTION  DATA 

The  available  data  consists  of  construction  specifications, 
"as-built"  drawings,  and  construction  inspection  reports. 

As  indicated  by  correspondence  (Appendix  B-23)  and  the  "as- 
built"  drawings,  three  changes  to  the  design  were  incorporated 
during  construction.  These  are: 

1.  The  toe  drain  was  moved  12  feet  horizontally  towards 
the  center  line  of  the  embankment. 

2.  The  most  impervious  material  available  from  the  borrow 
areas  was  delineated  as  a  central  impervious  zone. 

3.  A  3  foot  deep  layer  of  selected  pervious  fill  was 
placed  on  the  downstream  slope. 

2.3  OPERATIONS  DATA 

The  dam  is  inspected  annually  by  the  City  of  Norwich  Parks 
Department  and  The  Soil  Conservation  Service.  T’he  inspection 
reports  are  available  from  the  Norwich  (New  London  County)  office 
of  S.C.S.  and  the  Norwich  Parks  Department  (Appendix  B-30). 

2.4  EVALUATION  OF  DATA 

a.  Availability  -  Existing  data  was  provided  by  the  State  of 
Connecticut  Department  of  Environmental  Protection,  the  Owner  and 
the  Soil  Conservation  Service.  The  Owner  made  the  project 
available  for  visual  inspection. 

b.  Adequacy  -  Since  detailed  design  and  construction  data  is 
available,  the  assessment  of  the  project  may  be  based  on  a  review  of 
this  data  as  well  as  visual  inspection,  performance  history  and  the 
hydrologic/hydraulic  computations  included  in  Appendix  D. 


c.  Validity  -  For  the  most  part  the  dam  appears  to  be  con¬ 
structed  as  designed  with  the  changes  noted  in  Section  2.2. b. 
However,  neither  the  design  drawings  or  the  "as-builts"  show  the 
roadway  grade  from  elevation  250.5  at  the  ends  of  the  dam  to 
elevation  253.5  at  the  center  of  the  dam.  Also,  the  steepening  of 
the  upstream  and  downstream  slopes,  as  described  in  Section  1.2.b, 
near  the  top  of  the  dam  is  not  shown  on  these  drawings. 


SECTION  3:  VISUAL  INSPECTION 

3.1  FINDINGS 

a.  General  -  The  general  condition  of  the  project  is  good. 
The  inspection  revealed  a  few  minor  areas  of  concern  which  require 
maintenance.  At  the  time  of  inspection,  the  pond  level  was  at 
elevation  241. 08+;  i.e.  approximately  1  inch  over  the  orifice. 

b.  Project 


Top  of  Dam  -  The  top  of  the  dam  is  covered  by  a  bituminous 
asphalt  roadway,  which  is  in  good  condition  and  shows  no  signs  of 
cracking.  The  sidewalk,  chain  link  fence,  and  guard  rail  fence  are 
all  also  in  good  condition  (See  overview  Photo). 

Upstream  Slope  -  The  upstream  slope  is  in  good  condition 
(Photo  1).  No  significant  displacement  of  riprap  was  observed. 
Grass  cover  on  the  upper  portion  of  the  slope  appears  good  except  at 
the  very  top  of  the  slope  where  the  grass  has  been  mowed  very  short 
and  is  burned. 

Downstream  Slope  -  The  downstream  slope  is  in  good 
condition  with  good  grass  cover  (Photo  2).  Trespassing  on  the 
slope  has  occurred  in  one  area  about  half  way  between  the  right  end 
and  the  center  of  the  dam.  Some  of  the  grass  in  this  area  appears 
to  be  dead,  but  no  soil  erosion  has  yet  occurred  (Photo  3).  A  minor 
amount  of  seepage  and  erosion  was  observed  adjacent  to  the  left 
downstream  corner  of  the  outlet  structure  (Photo  6).  Seepage 
appears  to  be  clear  of  sediments,  but  does  exhibit  red  iron 
staining.  Three  small  depressions  were  observed  at  the  toe 
approximately  30  feet  to  the  right  of  the  outlet  structure, 
indicating  possible  minor  settlement  in  the  area  of  the  toe  drain. 
The  largest  of  these  is  approximately  5  inches  deep  by  1.5  feet  wide 
by  3  feet  long  and  contains  standing  water  (Photo  4). 

Spillways  -  The  principal  spillway  is  in  good  condition, 
with  no  signs  of  any  cracking,  spalling  or  other  deterioration  of 
the  concrete  (Photo  1). 

The  approach  channel  and  crest  of  the  emergency  spillway 
appear  to  be  in  good  condition.  However,  the  berm  between  the 
spillway  and  the  downstream  slope  of  the  dam  may  not  extend  far 
enough  downstream  to  prevent  flows  over  the  emergency  spillway  from 
discharging  at  and  scouring  the  toe  of  the  dam.  Also,  the  small 
size  riprap  on  this  berm  may  not  be  sufficient  to  protect  the  berm 
from  erosion  due  to  high  velocity  flows. 


Dike 


Top  of  Dike  -  The  roadway  and  fences 
dike  are  all  in  good  condition  (Photo  9). 


the  top  of  the 


Upstream  Slope  -  The  upstream  slope  riprap  and  grass 
cover  are  in  good  condition  (Photo  9).  The  strip  of  sand  and  gravel 
near  the  top  of  the  slope  may  be  suseptible  to  erosion. 


Downstream  Slope  -  The  downstream  slope  is  in  good 
condition,  with  consistent  slope  inclination  and  good  grass  cover 
(Photo  LO).  There  is  a  footpath  along  the  toe  of  the  slope  created 
by  trespassing. 

c.  Appurtenant  Structures  -  The  concrete  impact  basin  is  in 
excellent  condition  with  no  visible  signs  of  cracking,  spalling  or 
other  deterioration  of  the  concrete  (Photo  5). 

The  dam  toe  drain  appears  to  be  functioning  adequately.  At 
the  time  of  inspection,  the  left  side  of  the  toe  drain  was  flowing 
at  a  rate  of  2-4  gallons  per  minute  (gpm)  'hile  the  right  side  was 
flowing  at  a  rate  of  4-6  gpm  (Photo  7).  All  discharges  appeared 
clear.  The  seepage  adjacent  to  the  left  downstream  corner  of  the 
outlet  structure  is  evidently  bypassing  the  left  side  toe  drain 
and,  as  previously  noted,  some  minor  settlement  of  the  right  side 
of  the  toe  drain  is  indicated  by  the  small  depressions  at  the  toe  of 
the  slope.  The  top  of  the  sill  at  the  downstream  end  of  the  impact 
basin  is  at  the  elevation  of  the  invert  of  the  toe  drain  outlet 
pipes,  causing  ponding  of  water  in  the  basin  to  this  elevation.  For 
this  reason,  it  is  difficult  to  monitor  the  discharge  of  the  toe 
drain.  The  dike  toe  drain  outlet  is  blocked  by  leaves  and  sediments 
(Photo  8).  Therefore,  flow  from  this  drain  could  not  be  measured. 

d.  Reservoir  Area  -  The  area  surrounding  the  pond  is  mostly 
wooded.  As  part  of  Mohegan  Park,  it  is  developed  for  recreation 
with  beaches,  picnic  areas,  pavillions,  and  parking  areas  adjacent 
to  the  shoreline. 

e.  Downstream  Channel  -  From  the  outlet  structure,  there  is  an 
approximately  90  foot  long  channel  to  a  42  inch  concrete  pipe  under 
an  approximately  340  foot  long  parking  area  (Photo  5). 

3.2  EVALUATION 

Based  upon  the  visual  inspection,  the  project  is  assessed  as 
being  generally  in  good  condition.  The  manner  in  which  the 
features  identified  in  Section  3.1  could  affect  the  future  con¬ 
dition  and/or  stability  of  the  project  is  as  follows: 

1.  Erosion  of  the  downstream  slope  of  the  dam  could  occur  due 
to  trespassing  on  the  slope. 

2.  Seepage  which  is  evidently  bypassing  the  left  toe  drain  of 
the  dam  could  increase,  causing  some  erosion  of  the 
embankment. 

3.  The  apparent  settlement  over  the  right  side  of  the  dam  toe 
drain,  as  evidenced  by  three  depressions,  one  of  which 
contains  standing  water,  could  cause  partial  blockage  of 
the  drain. 

4.  Blockage  of  the  dike  toe  drain  outlet  could  cause  siltation 
of  the  drain. 
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4. 


The  rock  material  specified  for  the  toe  drains  (See  Sheet 
B-4)  may  be  susceptible  to  clogging. 

The  construction  of  the  emergency  spillway  may  be  in¬ 
adequate  to  prevent  scouring  at  the  toe  of  the  embankment 
and/or  erosion  of  the  berm  between  the  spillway  and  the 
downstream  slope,  should  flows  over  the  emergency  spillway 
occur . 


SECTION  4: 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  OPERATIONAL  PROCEDURES 

a.  General  -  The  pond  level  is  maintained  at  or  about  the 
invert  elevation  of  the  orifice.  The  pond  level  is  lowered  if  any 
work  has  to  be  done  to  the  beach  areas.  During  the  non-swimming 
season,  if  a  major  storm  is  predicted,  the  operator  may  lower  the 
pond  level  in  advance  of  the  storm  then  close  the  gate  when  the 
storm  begins  in  order  to  mitigate  flooding  downstream.  Pond  level 
readings  are  not  taken. 

b.  Description  of  Any  Formal  Warning  System  In  Effect  -No 
formal  downstream  warning  system  is  in  effect. 

4.2  MAINTENANCE  PROCEDURES 


a.  General  -  Regular  maintenance  procedures  at  the  project 
consist  of  mowing  the  grass  on  the  upper  portion  of  the  upstream 
slopes,  clearing  any  floating  debris  from  near  the  spillway 
structure,  and  picking  up  litter.  To  discourage  trespassing,  the 
grass  on  the  downstream  slopes  is  not  mowed,  but  any  brush  or 
saplings  which  take  root  are  cut  down.  Maintenance  to  the  roadway, 
guard  rail  and  chain  link  fence  on  the  crest  of  the  dam  and  dike  is 
performed  on  an  as-needed  basis.  The  dam  is  inspected  annually  by  a 
representative  of  the  Soil  Conservation  Service,  but  this  is  not 
considered  to  be  highly  technical  in  nature  (Appendix  B-30  -  B-32). 

b.  Operating  Facilities  -  The  low-level  outlet  sluice  gate  is 
serviced  annually  by  its  manufacturer  and  exercised  several  times 
per  year  by  the  operator. 

4.3  EVALUATION 

The  operation  and  maintenance  procedures  are  generally  good; 
however,  they  should  be  fully  documented  to  provide  complete 
records  for  future  reference.  Also,  a  formal  warning  system  should 
be  developed  and  implemented  within  the  time-frame  indicated  in 
Section  7.1.c.  Remedial  operation  and  maintenance  recommendations 
are  presented  in  Section  7.3. 


SECTION  5 :  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 

5.1  GENERAL 

The  watershed  is  0.26  square  miles  of  rolling  to  mountainous 
wooded  terrain.  The  dam  impoundment  is  presently  used  for  flood 
control  and  recreational  purposes. 

Spaulding  Pond  is  formed  by  an  earth  dike  and  an  earth  dam, 
which  includes  a  principal  conduit  spillway  and  a  depressed,  paved 
roadway  section  which  serves  as  an  emergency  spillway.  The  dam  is 
basically  a  high  surcharge  storage  -  low  spillage  type  project. 
The  available  storage  reduces  the  outflow  from  a  Probable  Maximum 
Flood  ( PMF)  of  780  cubic  feet  per  second  (cfs)  to  490  cfs  and  the  h 
PMF  outflow  from  390  cfs  to  140  cfs. 

5.2  DESIGN  DATA 

The  original  design  computations  and  construction  plans, 
prepared  by  the  U.S.  Dept,  of  Agriculture  Soil  Conservation  Service 
in  1964,  are  available  for  this  project. 

5.3  EXPERIENCE  DATA 

Since  the  dam's  construction  in  1965,  flow  over  the  principal 
spillway  has  not  occurred.  The  maximum  pond  level,  as  recorded  on 
the  spillway  structure  by  the  operator  occurred  on  January  26, 
1978,  when  the  pond  surface  reached  approximately  to  elevation  243, 
i.e.  2  feet  above  the  crest  of  the  orifice. 

The  previous  dam  on  the  site  failed  on  March  6,  1963  after  a 
rainfall  of  1.75  inches  in  the  previous  24  hours. 

5.4  VISUAL  OBSERVATIONS 

It  was  noted  that  while  the  design  length  of  the  principal 
spillway  is  15  feet,  its  effective  length  is  only  13  feet  due  to  the 
concrete  trash  rack  support  (Photo  1). 

5.5  TEST  FLOOD  ANALYSIS 

Based  upon  the  U.S.  Army  Corps  of  Engineers  "Preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharges"  dated  March, 
1978,  the  watershed  classification  (Rolling  to  Mountainuous)  and 
the  watershed  area  of  0.26  square  miles,  a  PMF  of  780  cfs  or  3000 
cfs  per  square  mile  is  estimated  at  the  damsite.  In  accordance  with 
the  size  (small)  and  hazard  (high)  classification,  the  range  of 
test  floods  to  be  considered  is  from  the  *5  PMF  to  the  PMF.  Due  to 
the  degree  of  hazard  associated  with  a  breach  of  either  the  dam  or 
dike,  the  test  flood  for  the  project  is  equivalent  to  the  PMF.  With 
the  pre-test  flood  pool  at  the  orifice  invert,  the  peak  outflow  for 
the  test  flood  is  estimated  at  490  cfs  and  this  flow  will  be 
accomodated  by  the  principal  and  emergency  spillways  with  3  feet  of 
freeboard  to  the  top  of  the  dam.  The  total  spillway  capacity  to  the 
top  of  the  project  is  1142  cfs,  which  is  equivalent  to  230%  of  the 
routed  test  flood  outflow. 


5.6  DAM  AND  DIKE  FAILURE  ANALYSES 


The  dam  failure  analysis  is  based  on  the  April,  1978  Army  Corps 
of  Engineers  "Rule  of  '’’humb  Guidance  for  Estimating  Downstream  Dam 
Failure  Hydrographs". 


Peak  outflow  before  failure  of  the  dam  would  be  about  140 
cfs  and  the  peak  failure  outflow  from  the  dam  breaching  would  total 
about  20,000  cfs.  A  breach  of  the  dam  would  result  in  a  rise  in  the 
water  level  of  the  stream  at  the  initial  impact  area,  from  a  depth 
of  2.4  feet  just  before  the  breach  to  a  depth  of  about  13.7  feet 
shortly  after  the  breach.  This  rapid,  11.3  foot  increase  in  water 
level  would  first  inundate  an  apartment  building  by  some  10  feet 
and  then  would  inundate  a  highly  developed  portion  of  Norwich, 
causing  the  loss  of  more  than  a  few  lives  and  severe  economic  loss 
(Appendix  D-5,6,7). 

Dike 

Peak  failure  outflow  from  breaching  of  the  dike  would  be 
about  9,300  cfs.  This  flow  would  split  into  two  separate  courses 
(one  to  the  south  and  one  to  the  southeast)  each  generating  an 
increase  in  flow  depth  of  about  4.0  feet,  which  corresponds  to  an 
increase  from  a  negligible  depth  before  failure  to  a  depth  of  4.0 
feet  after  failure  of  the  dam.  This  rapid  4.0  foot  increase  in 
water  level  could  cause  several  apartment  buildings  to  the 
southeast  and  at  least  4  houses  to  the  south  of  the  dike  to  be 
innundated  with  approximately  3  feet  of  water  (Appendix  D-5, 
7,8,9). 

Based  upon  the  dam  failure  analyses,  both  Spaulding  Pond 
Dam  and  Spaulding  Pond  Dike  are  classified  as  having  a  high  hazard 
potential. 


SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  VISUAL  OBSERVATIONS 

The  visual  inspection  did  not  reveal  any  indications  of 
stability  problems.  As  discussed  in  Section  2.4. c. ,  the  grade  of 
the  roadway  across  the  top  of  the  dam  and  the  upper  slopes  of  the 
dam  were  not  constructed  per  design;  however  this  does  not  appear 
to  affect  the  stability  of  the  structure. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 

The  project  was  constructed  in  accordance  with  S.C.S.  design. 
Some  of  this  design  information  is  available. 

6.3  POST-CONSTRUCTION  CHANGES 

There  are  no  known  post-construction  changes  to  the  project. 

6.4  SEISMIC  STABILITY 

The  project  is  in  Seismic  Zone  1  and  according  to  the 
Recommended  Guidelines,  need  not  be  evaluated  for  seismic 
stability. 


! 


SECTION  7:  ASSESSMENT ,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  PROJECT  ASSESSMENT 

a.  Cond i tion  -  Based  upon  the  visual  inspection  of  the  project 
and  past  performance,  the  project  appears  to  be  in  good  condition, 
with  areas  which  require  maintenance  or  monitoring.  No  evidence  of 
structural  instability  was  observed  in  the  dam,  dike,  spillways,  or 
appurtenant  structures. 

Based  upon  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharges"  dated  March  1978,  the  watershed  area  and 
classification,  and  hydraulic/hydrologic  computations,  the  peak 
inflow  to  the  pond  at  test  flood  is  780  cfs;  peak  outflow  is  490 
cfs,  with  the  project  maintaining  3  feet  of  freeboard.  Based  upon 
our  hydraulics  computations,  the  combined  spillway  capacity  to  the 
top  of  the  dam  is  1142  cfs,  which  is  equivalent  to  approximately 
230%  of  the  routed  test  flood  outflow. 

b.  Adequacy  of  Information  -  The  information  available  is  such 
that  an  assessment  of  the  condition  and  stability  of  the  project 
must  be  based  solely  on  visual  inspection,  past  performance,  review 
of  existing  engineering  data,  and  sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures  presented  in 
Section  7.2  and  7.3  be  initiated  within  two  years  of  the  owner's 
receipt  of  this  report. 

7.2  RECOMMENDATIONS 

It  is  recommended  that  further  studies  be  made  by  a  registered 
professional  engineer  qualified  in  dam  design  and  inspection 
pertaining  to  the  following  items.  Recommendations  made  by  the 
engineer  should  be  implemented  by  the  owner. 

1.  An  analysis  of  the  condition  and  functioning  of  the  dam  and 
dike  toe  drains. 

2.  A  detailed  hydraulic  analysis  of  the  emergency  spillway  to 
determine  the  potential  for  scouring  at  the  toe  of  the  dam 
or  erosion  of  the  berm  caused  by  possible  flows  over  the 
emergency  spillway. 

3.  Investigation  of  the  cause  of  the  depressions  at  the  toe  of 
the  dam  embankment  and  determination  of  the  source  of  the 
standing  water  in  one  of  the  depressions.  The  depressions 
should  be  filled  with  selected  soils  and  seeded.  This  area 
should  be  checked  periodically  for  the  presence  of  any 
further  depressions. 


7.3  REMEDIAL  MEASURES 


a.  Operation  and  Maintenance  Procedures  -  The  following 
measures  should  bi  undertaken  by  the  owner  within  the  length  of 
time  indicated  in  Section  7.1.c  and  continued  on  a  regular  basis. 

1.  Round-the-clock  surveillance  should  be  provided  during 
periods  of  heavy  precipitation  or  high  project  dis¬ 
charge.  A  formal  downstream  warning  system  should  be 
developed,  to  be  used  in  case  of  emergencies  at  the 
dam. 

2.  The  operation  and  maintenance  procedures  should  be 
fully  documented  to  provide  accurate  records  for  future 
reference. 

3.  The  annual  inspection  program  should  be  continued  and 
expanded  to  include  technical  inspection  by  a 
registered  professional  engineer. 

4.  The  seepage  adjacent  to  the  outlet  structure  should  be 
monitored  periodically  to  detect  any  possible  changes 
in  flow  rate  or  sediment  content  and  the  eroded  area 
should  be  filled,  regraded  and  seeded. 

5.  Measures  should  be  taken  to  prevent  trespassing  on  the 
downstream  slope  of  the  dam.  If  found  to  be  necessary, 
areas  where  trespassing  has  occurred  should  be  reseeded 
to  prevent  soil  erosion. 

6.  The  dike  toe  drain  outlet  should  be  cleared  and  kept 
clear  to  allow  for  a  free  flow  from  this  drain. 

7.4  ALTERNATIVES 

This  study  has  identified  no  practical  alternatives  to  the 
above  recommendations. 
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in  the  foundation  excavation  line  and  the  items  mentioned 
on  Page  B-23. 


H  u* 

vo 

r- 

rH 

rH 

CM 

CM 

CM 

CM 

13  i 

1 

i 

1 

I 

1 

1 

1 

I 

<  10 

CQ 

CQ 

CO 

CQ 

CQ 

CO 

CQ 

CQ 

(U 

•o 

c 

C 

o 

0 

C 

0* 

o 

*o 

c 

44 

•rt 

O' 

c 

0 

O 

44 

c 

IQ 

c 

•ft 

3 

O 

•rl 

O' 

44 

>4 

04 

*o 

0) 

•rl 

o 

44 

a 

rH 

4-1 

to 

3 

to 

to 

3 

rH  tO 

a> 

w 

c 

c 

<0 

E 

3  C 

44 

*o 

44 

0 

•rt 

a 

(0 

to  o 

14 

44 

to 

o 

CO 

Q 

d)  *H 

0 

14 

o 

c 

c 

PS  *J 

a 

0 

44 

0 

44 

o 

44 

44 

<0 

a> 

a 

o 

o 

•rl 

O 

o 

44  ro 

06 

04 

to 

44 

to  e 

PS 

c  to 

44 

to 

o 

E-«  a* 

a* 

0)  0) 

>i 

o  o> 

0 

to 

3 

O  n 

14 

o> 

c 

•*■4  C 

a; 

kl  44 

W  3 

3 

E-  | 

o 

O' 

to  -rt 

44 

>4 

44  kl 

»3  «H 

rH 

rH  O 

rH 

*r4 

•n  » 

kl 

O' 

to  O 

CO  ***<6 

•rl 

•ri  o 

0 

(A 

>  (0 

(0 

o 

c  a 

D  <q  « 

IQ 

o  a* 

<v 

a> 

CD  V4 

44 

44 

O  04 

co  h  a 

h 

CO  06 

o 

D 

PS  TJ 

CO 

PU 

U  w 

fu  - 

°  I 

%  s 


o  to 

«D  10 

•  “rl 

• 

44  IQ 

04  PU 

44  44 

u 

IQ  U 

44 

4= 

4-J  <0 

•3 

to 

kl  JO 

to 

to  - 

44 

u 

O  04 

•rl 

kl  >| 

-  c 

-■ 

04 

-QZ 

O' Eh 

04  40 

O'  04 

O' 

04 

•O  IQ 

o  u 

44  kl 

c  to 

c 

C 

IQ  J  «■ 

rH 

IQ  IQ 

•rl  04 

•rl 

•rl 

04  C 

O  * 

s  a 

B  w 

B 

O' 

BS  t0  rH 

04  10 

04  a> 

04 

c 

O  O 

(3  kl 

04  44  U 

04  01 

04 

*U  W 

-•no 
ki  C  C 

U 

“  O 

•rl  01 

tTC  ftt 

J  PS 

.J 

c 

3  -n 

04  <Q  -n 

C  44 

cd  a 

•  44 

• 

rH  X 

4*  4=  .J 

»  CO 

•n  D 

Q) 

tc  c 

PC 

O'  O 

C4  O 

0 

ki  O' 

u 

04 

O  C4 

04  41  « 

14  * 

04  C  - 

••H 

§  e 

6 

■X  IQ 

a  x  • 

CQ  • 

04  "rl  . 

<3  C  • 

(3 

CO  Z 

CO 

CO 

C  C  CO 

■HUM 

•rl 

•  rH  • 

•  • 

•*■4  C  . 

• 

rH  04  • 

rH 

•  • 

CO  •rl  CJ 

Z  u 

O'  10  o 

PS 

rH  >  U 

rH 

PS  *-) 

•  o  • 

•  • 

C  rH  • 

• 

•rl  O  • 

•r*4 

9  9 

PS  CO  CO 

Sc  co 

W  Ot  CO 

Eh 

f- 

Son 

£ 

*— •  < 

V— 

o 

• 

•H 

kt 

to 

i 

1 

O' 

to 

to 

to 

IQ 

O  O 

V 

o 

u  U 

tc 

•rl 

04 

44  - 

CO 

04  CO 

04 

*0  10 

C 

IQ  to 

kl  04 

CO  04 

to 

C  04 

•rl 

>  kl 

>i  0)  U 

•rl  14 

•n 

IQ  (4 

kl  kl 

ki  04  ki 

SC  »H 

Sc 

CO  ki 

c 

04  O 

ki  C  3 

3 

3 

o 

04  tO  44 

04 

3  -n  O 

.  o 

• 

•  O 

•rl 

ki  C  CO 

kl 

U  O'  to 

CO  CO 

W 

Pi  CO 

44 

•rl  o 

•rl 

C  04 

ki  04 

04 

IQ  44 

SO  * 

£ 

•  W  PS 

E  O  PS 

e 

E  PS 

O  C 

• 

•3 

IQ  44 

m 

|Q 

•rl  IQ 

•  04  CO 

• 

UH  kl 

•n  O  ki 

•H 

•rt  kl 

a> 

rH  kl 

PS  44  . 

PS 

C  04  0) 

rH  04  04  C 

rH 

rH  Q4 

c 

rH 

XI  3 

io  a 

JG  "rl  44 

rH  kl  44  O 

rH  44 

o 

•H 

3  O 

•  44  • 

• 

o  x  m 

■rl  -rl  IQ  ’rl 

•rl 

•rl  IQ 

•rH 

Pu  U 

Eh  CO  CO 

Ei  l 

•3  U  * 

SOS  m 

£ 

S  S 

to 

% 

O 

fO 

VO 

in 

* 

r» 

CM 

rH 

rH 

CM 

13 

* 

CM 

rH 

4C 

X 

rH 

rH 

• 

• 

O  <3 

C4  m 

•H  <*f 

•rl 

-  3* 

04  U1 

44  V 

44  rr 

.  TT 

kl  VO 

kl  VO 

U  VO 

u  vo 

Chvo 

C  VO 

OlVO 

OlVO 

>  VO 

<a  ov 

IQ  O' 

QoO 

QhO> 

IQ  O' 

3  O' 

0)  O' 

04  O' 

O  O' 

Z  *H 

Z  rH 

<  rH 

<  rH 

Z  rH 

•3  rH 

CO  rH 

CO  rH 

Z  rH 

VA.O 


^  l 


71  rsTTTT 


TT 


,%.v 


iVj 


& 


w 

(N 

CO 

<T> 

0 

rH 

CM 

0 

1 

CN 

(N 

CO 

co 

co 

< 

0 

1 

1 

1 

1 

1 

0 

C 

0 

0 

0 

0 

0 

O 

M-l 

■U 

H 

O 

(0 

3 

> 

Ih 

0 

4J 

u 

(0 

a 

c 

a 

4J 

4J 

4-1 

0 

< 

VH 

VH 

VH 

0 

O 

0 

O 

44 

(0 

a 

0 

a 

M-l 

O 

4J 

a> 

0) 

CL) 

O 

(0 

0 

0 

0 

0) 

T) 

c 

4-) 

c 

c 

c 

0 

1C 

>i 

0 

0 

0 

•rH 

0 

u 

•rH 

•rH 

■H 

6- 

4J 

•ft 

0 

4J 

4J 

4J 

a 

0) 

*M 

4J 

O 

0 

u 

W 

r- 1 

■H 

c 

(V 

<D 

0) 

*3 

a 

4J 

0) 

a 

a 

a 

0 

e 

V4 

> 

0) 

10 

CO 

D 

0 

Q) 

c 

c 

c 

c 

0 

u 

a 

M 

t-t 

M 

w 

8 

E 


I 


4J 

CO 

1 

CO 

(0 

■rH 

vh 

•rH 

c 

0 

g 

0 

z 

£2 

•pH 

0 

4J 

0 

u 

<0 

•rH 

> 

rH 

(0 

1-1 

u 

10  xi  x: 

d) 

CD 

3 

-n  3  0 

TJ 

>1 

0 

CD  CO 

JS 

TJ  0  -rH 

C 

u 

vh 

co  c 

4J 

■0  > 

3 

vh 

3 

10  0 

u 

£  »*J  ^ 

t-H 

3 

O 

£  U 

< 

O  O 

CP 

O 

in 

O 

V 

•  Z 

0 

CD 

4J 

% 

*3  * 

Ji 

• 

OS 

c  0 

O  44 

in 

n 

10  *rH 

V  • 

WHO 

u 

E  n 

rH  0 

0)  V 

• 

c 

at  c 

Vh  4-) 

10  . 

■u  a>  >1 

0 

•C 

-u  0 

a*  co 

c  u 

H  M  4) 

• 

O 

m  -h 

X  -rH 

0  • 

10  -rH  -rH 

•3 

2  to 

0  a 

a  0 

SQCJ 

in 


•a  c 


VH 

10  0 

0) 

<D  -rH 

*D 

JC 

4J  4J 

C 

0 

cn  10 

10 

•rH 

rH  > 

0 

> 

10  vh 

VH  E- 

0  (V 

vn 

• 

O  U 

(0 

0) 

PH 

z 

.  c 

JC 

% 

O  0 

VH 

e 

44  JZ 

u 

10 

<0 

0  0 

4J 

0  • 

•rH 

•rH 

H  0  CO 

0 

H 

>1  5 

0) 

d)  4J  . 

q> 

>1  • 

rH 

4J  VH 

rH 

■fl  10  u 

rH 

VH  U 

•rH 

•rH  O 

•H 

O  4J  . 

•H 

10  • 

St 

0  z 

fa 

0  0  0 

fa 

O  0 

0 

<- 

0 

CN 

rH 

CM 

0 

IN 

CN 

CN 

IN 

CN 

rH 

rH 

>10 

•u  r- 

•  N" 

.  0 

>Hl^ 

00 

rH  VO 

On  VO 

-O  r- 

u»r' 

rH  l" 

39) 

0)  ov 

a»  0 

3  av 

3  OV 

0)  OV 

»3<H 

0  iH 

0  rH 

rtl  rH 

*3  rH 

0  rH 

B-3 


SPAULDING  POND  DAM 
FAILURE  OF  MQHEGAN  PARK 


A  W1  *4  4 


Spaulding  pond  hah  an  estimated  drainage  area  of  140  acres  and  a 
surface  area,  full  pond,  of  about  12  acres.  The  drainage  area  is  wooded 
and  at  the  tine  of  Inspection  tho  ground  was  frozen  and  the  surface  in 
pert  was  covered  by  ice  and  snow. 

The  normal  surface  water  elevation  in  the  pond  was  244*  msl,  the 
dam  being  about  20*  hi^i  at  the  highest  point.  The  dan  waa  apparently 
of  uniform  earth  fill  construction  about  200*  -250’  long.  Top  width  waa 
about  10*  and  aide  alopea  estimated  at  1  to  1.  There  was  a  S'  high  dry 
masonry  retaining  wall  at  the  downstream  toe  of  the  dew  and  the  upstream 
surface  was  faced  with  about  1'  of  rock.  The  downstream  slope  was  bare 
except  for  nominal  forest  litter  and  supported  trees  up  to  6"  in  diameter. 

It  .  reported  to  us  that  there  was  an  8n  gated  pipe  through  the 
b-’BO  of  the  dam.  The  overflow  spiUvey  consists  of  a  channel  about  l.S* 
dcop  x  3  to  4  *  wide  formed  in  the  nattav  material,  which  ie  rook  ot 
tiu  upper  ond,  i.iid  extends  across  the  right  abutment,  down  the  valley 
elope  and  enters  the  stream  about  25  faet  from  ths  downstream  toe  of 
the  dam.  Flow  through  the  spillway  la  controlled  by  a  low  concrete 
weir  about  2f  long  formed  In  a  notch  in  the  ledge. 

Tho  crest  of  tho  weir  is  about  2  to  3'  below  the  top  of  tho  dam 
v  sid  at  the  time  of  our  inspection  there  waa  no  evidence  of  recent  large 

v~”?  4r  ■M'°  p-mW  i  -v  .  However,  ~<t  '■’  »'■•<  evident  that-  the  po^d 

-  i.*l  '  .io  .j,  failure. 


r'r.v t  tiro  evening  of  H™roh  G.  106?  k  ter  rr,ir- 


.-..f.  y  “  ’’  j  v*(  » 


*  'he  previous  ""  v.c -jr-r. . 


Tha  resulting  fl*^  -;-vo  swept  through  a  smr.ll  recreation  pool 
inraj diatttly  downatioa.-.  -b.  coin  and  through  a  sitting  pond* 

.  v 

approximately  3  acres  in  area,  about  V  mile  below  the  dm*  A  tlMVt .  ^  •* 
distance  below  this  pond  the  wave  left  the  paste  and  entered  the  Vtin  — 

w 

area  of  Norwich  at  East  Baltic  Street.  From  a  point  about  ISO1  BMtSl 

i 

i  • 

of  Hickory  Street  to  tide  water  In  the  Shetucket  liver*  a  dletOBOO  if  'M 

about  0.65  miles,  the  uomal  flow  of  the  stream  la  osrrlad  la  a  tiMit  ■’ 

,* '  •/  . 

conduit  having  steep  slopes  and  variable  crosa-sectlon  and  eiMt VOptlORii 


The  flood  wave  bypassed  the  conduit  at  ltd  eatHmot  it  Mptf 

•’*  V''"  ; 

elevation  130  msl  and  loll  owed  a  courte  through  and  areuad 

.  v: .  ’ 

and  down  streets  to  tide  water.  The  upper  half  if  thl4  reach  lew  HI 

*  ^ 

average  slope  of  about  125-40/. 42  m  200  ftAai*  the  Usef  half  it  Htt  ^  i 

V  ' 

conduit  reach  has  an  average  a lope  of  about  100  ft/al. 

Most  of  the  property  damage  and  all  of  the  loaa  of  Ufa  01) 


occurred  In  the  reach  whore  the  flood  bypaasod  the  conduit* 


ooun 


3-20-63 


Dam  Disaster 


17-Minute  Warning  Useless 


j  NORWICH  >m  -  Norwich  had 
jus!  17  minutes  lo  try  to  av*  t 

|  disaster  the  night  of  the  flood, 
j  according  to  a  city  official'!  re¬ 
port  released  Tuesday. 

The  flash  flood  took  six  lives 
and  caused  property  damage  in 
the  millions  of  dollars. 

Hero  is  the  schedule,  as  report¬ 
ed  by  Orrn  Carashick.  corpora¬ 
tion  counsel,  who  was  acting  city 
manager  on  March  <: 

4:10  p.m.  March  «:  Public 
works  department  employes  no¬ 
tice  seepage  at  Spaulding  Ptrtd 
Dam. 

Around  <  pm.:  Public  Works 
Director  Hamid  M.  Waltz,  who 
was  in  Hamden  attending  a  meet¬ 
ing  of  public  works  officials,  ro 

lurnn.  is  notified  of  me  seepage, 

land  goes  to  the  dam.  Walz  notes 
wa'er  is  seeping  through  anon: 

I  two- thirds  ot  the  way  up  the 


earth  and  rock  barrier  and  there 
is  no  erosion.  The  spillway  is  open 
all  the  way  Walz.  remembering 
that  seepage  has  occurred  in  pre- 
|  vious  rainy  spells,  is  not  alarmed. 

»  7:3*  p.m..  Wall  calls  the  Nor¬ 
wich  Bulletin  and  tells  the  news- 
!  paper  about  the  seepage. 

>  I:1S  p.m.:  Walz  goes  on  tour  of 
the  city  to  see  what  minor  flood- 
:  ing  has  occurred  as  a  result  of 
;  the  day's  rein.  He  meets  Cara¬ 
shick  by  chance  and  talks  the  sit¬ 
uation  over  with  him.  He  does 
not  mention  the  seepage  at 
Spaulding  Pond  Dam. 

Shortly  after  9pm.:  Walz  re¬ 
turns  to  the  dam  and  finds  water 
gushing  from  it.  Since  there  is 
no  telephone  at  the  site,  he  drives 
to  a  r  >y  garage  and  calls  pelsT 
from  i  lie  re. 

9  2d  p.m.  Police  receive  Walz  .- 
call.  Capt.  James  C.  Casey  starts 


calling  people  who  live  near  the 
dam.  warning  them  of  the  dang¬ 
er  and  telling  them  to  warn  Ihoir 
neighbors.  K  police  cruiser  is  seat 
to  the  area  Ha  loudspeaker  tails 
;  to  work,  and  the  enriaar  goal  im 
and  down  the  stroats  with  Its  si¬ 
ren  blasting.  ■  ! 

i  1:25  p.m..  Police  cad  radio  at-*- j 
tion  WICH  and  ask  it  to  broad-! 
cast  an  alert  to  residents  of  the 
Spaulding  Pond  area.  There  is 
only  an  engineer  at  the  station 
News  Director  Edward  Leonard' 
is  notified  at  his  home  in  Mont- 
ville. 

9:35  p.m.:  Police  receive  call 
from  Leonard  wanting  to  know 
what  he  should  say.  Leonard 
plans  to  call  his  station  and  make 
a  tape  which  the  engineer  can 
then  pul  nn  tb-  air. 

9:3<  p.m.:  Leonard  is  still  on 
the  photic  v  lion  a  rall  comes  'n 
from  Walz.  The  dam  has  broket. , 


TO 


T.  H.  Vlr®  —  4/13/64 
Bey  8.  Decker  v 

gubj .  Connecticut  VP-08,  Spaulding  Pond  Brook,  Site  Ho. 


Bock  weathering  along  the  proposed  conduit  location  la  Irregular,  but 

blow  count  lndlcatea  actual  differentials  In  consolidation  potential 

should  be  low  under  the  fill  height  proposed.  'v 

n.  Permeability:  Both  the  till  and  the  weathered  rock  are  permeable  and  ..j.  . 
wi  effective  drain  la  essential  to  assure  against  failure  frcm  piping.  - 

Seepage  losses  nay  be  high  through  the  moat  fractured  rock  like  that  v  '  "?  % 
found  in  TH  #  1  and  #  3  on  the  right  abutment.  In  the  floodplain,  v 

seepage  looses  may  be  largely  controlled  by  the  blanketing  of  "muck".'*’-^'' 

msr  Shear  Strength:  Belov  the  low  density  surface,  the  gravelly  send, 
based  on  lbToJT count,  la  extremely  strong  and  no  foundation  failure 
appears  possible  If  the  surface  la  removed. 

HMKMENT  MATBRIAIflt 

Classification:  Three  barrow  samples  were  received.  They  are  all 
classed  as  non-plastic  SN.  Gravel  content  varied  from  1#  to  30*  of 
the  minus  3"  material.  About  JJ l  to  10*  of  cobbles  and  boulders  were  ** 

visually  estimated  to  be  present. 

.  compacted  Dry  Density:  Standard  Proctor  compaction  on  the  minus  #  4 
material  ■■«■■■  densities  of  113*0  p.c.f.  to  UT*5  p.e.f. 

Placement  of  the  materials  as  sampled  at  95*  of  Standard  would  yield 
dry  densities  of  11?. 0  p.c.f.  to  124.5  p.e.f.  when  corrected  for  the 
gravel  shown. 

C.  Permeability:  Tests  on  material  compacted  to  95  percent  of  standard 
yielded  0. 5  ft. /day  on  a  sample  frcm  this  site,  64*2533  (TH  #  164), 
and  also  on  one  from  Site  Ho.  2.  This  Indicates  a  moderately  lew 
permeability  for  the  compacted  fill  as  compared  to  the  weathered  rock 
or  more  permeable  areas  of  till. 

D.  Shear  Strength:  A  consolidated,  undrained  tri axial  test  was  made  on 

the  minus  t  4  portion  of  64*2533.  The  material  was  a  little  over  95*  - 
of  Standard  for  the  test.  Shear  values  of  0  -  37* »  c  -  0  were  found. 

At  just  95*  of  Standard  and  fully  saturated,  these  values  should  still 
be  at  least  *  -  35*  and  c  ■  0,  which  are  recomaended  as  minimus  design  a 
■  valuta.  ;  -•••••. 

B.  Consolidation:  Vary  little  consolidation  Is  expected  In  compacted  fill 

3  SS  SS>uu.  ro" 
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crr>PH  STABILITY  ANALYSIS: 

The  proposed  slopes  were  analyzed  by  an  infinite  slope  method  against  shallow 
surface  failure  from  rapid  drawdown.  Based  on  a  saturated  density  of  136.0 
Cit'  a  9.1  slope  has  a  safety  factor  of  1.05  against  horizontal  flow 
lines  and  1.18  against  flow  parallel  to  the  surface.  This  is  acceptable,  but 
Indicates  the  most  gravelly  material  should  be  used  in  the  upstream  face. 

Bo  danger  of  sliding  failure  is  anticipated  in  3:1  slopes  of  this  type 
material  if  uplift  is  controlled  by  a  satisfactory  drain. 

REC  (EMENDATIONS 


fv;*  *  > 

X 


&7A 


•„ 


'S  - 

■aJR® 

Hf 


site  Preparation:  All  organic  "muck"  and  old  fill  remains  should  be 
removed  from  under  the  embankment  • 

1,  Cutoff:  A  cutoff  trench  of  sufficient  depth  across  the  floodplain  to 
"  Assure  penetration  into  dense  till  is  recaaaended.  In  the  abutments 
^,.5,^  the  trench  should  bottom  in  reasonably  firm  rock.  A  trench  depth  up 
-v “  to  6*  into  the  fractured  rock  as  found  in  TH  #  1  may  be  desirable.  The 
exact  depth  must  be  set  by  examination  of  rock  conditions  during  con- 
-  ^struction.  A  12'  bottom  width  is  suggested. 

^  The  cutoff  should  be  placed  upstream  from  centerline,  but  contiguous 
vith  the  fine  center  material  section  bo  as  to  provide  a  continuous 
membrane  of  the  finer  select  backfill.  The  fine  section  can  be  placed 
on  a  sloping  section  as  shown  on  Form  8C8-3T2  attached. 

Backfill  with  the  finest  material  available  placed  at  of  Standard 
density. 

C.  Principal  Spillway:  The  proposed  location  appears  to  have  acceptable 
foundation  conditions.  Low  density  materials  should  be  removed  down 
to  material  vith  blow  count  over  Uo  per  foot  and  the  trench  backfilled 
to  the  pl^e  base. 

Care  should  be  taken  to  assure  that  no  hard  gniess  protrudes  into  the 
probable  plunge  basin  area.  Any  found  should  be  removed  to  full  plunge 
basin  depth. 

•  -"  Consolidation  under  the  pipe  will  be  a  minima  as  will  horizontal 
strain. 

Use  $  m  38*  to  represent  strength  of  moist  compacted  embankment  foar 
conduit  loading  in  design. 
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Drainage;  A  trench  drain  at  c/b  -  0.6  with  a  perforated  pipe  outlet 
i»  recommended  to  prevent  piping  and  assure  control  of  the  phreatic 
line  in  the  eribanteent. 

The  trench  should  hottest  well  into  the  most  gravelly  till  across  the 
floodplain  and  into  the  fractured  rock  face  in  both  abutments . 

It  should  extend  laterally  up  both  abutments  to  permanent  pond  level 
(elevation  241.0 ) . 

Filter  material  should  be  a  coarse  sand-gravel  as  shown  on  Form  8CS- 
353  attached  hereto. 

Bie  filter  material  should  be  wrapped  entirely  around  the  conduit  to 
assure  relief  of  any  seepage  tending  to  follow  the  pipe. 

Bnbanhment  Design:  The  following  is  reccsmended: 

1.  Selectively  place  the  firm  borrow  in  the  core  trench  and  a  center 
membrane  as  shown  on  Form  SC8-372  attached  hereto. 


raj*-. 


2. 


3. 


Place  all  materials  at  of  Standard  density.  Rock  corrections 
should  be  considered  for  field  control  of  density.  Moisture  con¬ 
trol  is  not  critical  in  this  type  of  fill  materials. 

Make  embankment  slopes  3sl  on  both  sides  as  proposed  with  a  drain 
downstream  at  c/b  ■  0.6. 


4.  Provide  overfill  of  1.0*  over  the  floodplain  to  compensate  for  any 
residual  settlement  which  may  occur. 


Prepared  by; 


Attachments 


_  •  Roland  B.  Phillips 

T.  R.  Wire 

Paul  Tedrow,  Starrs,  Connecticut 
W.  M.  Brown,  Starrs,  Connecticut 
H.  M.  Ksuts,  Upper  Darby,  Pennsylvania 
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Concurred  by : 


Prepared  by: 


T.  S.  Wire 

State  Conservation  engineer 
S tor re,  Connecticut 


V.  M.  Brown,  Geologist 
Stores,  Connecticut 
March  19(4 


Introduct ion 


A.  General 


State:  Connecticut 


Location:  New  London  Count] 


Watershed:  Spaulding  Pond  Brook 


Site:  Site  No.  1 


funds:  (WP.0S)CN 


Investigated  by:  Will taw  H.  Brown,  Geologist 


Date:  March  1964 


Hasard :  Hifth 


EqiiLpt*ent:  1  fractor-Mounted  Backhoe;  1  Skid  Mounted  Acker 
-ir/l  I 

Site  Data: 

Drainage  Area:  0.273  eg,  miles;  173  acres 

Type  Structure:  Coopactcd  Barth 

Height  of  Da  :  26  feet;  Length:  260  feet 

Volume  of  Pill:  45,000  cubic  yards  (Including  Dike) 

Location  •*rcMic y  Spillway:  t  Abu  Client 
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STORAGE  ALLOCATION 

Depth  at  den  Surface  area 

Volume 

(feet)  (acres) 

(ec.ft. ) 

Sed imant 


Sediment  storage  requirements  ara  exeseded 
by  the  storage  capacity  of  the  permanent 
pool. 


Floodwater 


Spaulding  Pond  Brook  -  Site  Ft  Is  located  in  the  eastern 
portion  of  Connecticut  In  the  natamorphie  high laid*.  It  Is 
set  la  an  area  of  Moderate  topographic  expression.  The 
proposed  structure  will  replace  the  reanante  of  e  previous 
daw  which  breeched  in  the  Spring  of  1963.  The  embankment 
notarial  of  the  earlier  dan  la  to  be  roam  vs  d.  The  approxi¬ 
mate  elopes  of  ths  right  end  left  abutasets  are  20  and  18 
percent  respectively. 

Surface  naterlala  ere  of  glacial  origin  end  eoneiet 
primarily  of  betergeneoue  bouldaV  till.  The  rLekneee  of 
the  till  varies  ranging  free  a  veneer  where  bedrock  out¬ 
cropping  predonlnatss  to  depths  of  approximately  30  feet 
in  pre-gleciel  valleys.  Bedrock  outer ope  frequently 
throughout  the  site  arcs.  It  is  e  ganaetlferous*biotltic 
quarts  gneiss  with  cone  schist  phases  of  the  extensive 
Aitaon  Ons Is s  formation.  No  measurable  strike  and  dip  is  possi¬ 
ble  to  indicate  e  regional  trend  because  of  the  distortion 
of  the  bedrock.  In  general  at  the  site  that  which  is  exposed 
has  e  aouthwestly  strike  with  a  high  angle  (♦80°)  dip  to  the 
northeast.  No  eroslonal  problems  ere  anticipated  with  the 
proposed  work  o£  improvement. 

II.  Subsurface  Geology 
A.  Centerline  of  Pam 


Elfvrn  hoi.  s  .cere  drilled  at  ot  near  the.  centerline  of 
das  to  evaluate  foundation  materials  and  to  delineate  exist¬ 
ing  bedrock.  Only  2  holes  (Nos.  1,  $  and  10)  were  drilled 
ee  tbs  proposed  centerline.  The  remaining  holes  were  drilled 
either  upstreaoi  Dr  downstream  of  the  easterlies  because  of 
the  presence  of  the,  old  aabmUmmnt.  Three  holes  (Noe.  1.  2 
and  3)  were  drilled  on  the  right  abutment.  Holes  l  mid  2 
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were  mmmuumd  front  the  surface  In  exposed  bedrock.  Hoi*  1  is 
an  the  centerline  whereas  Hole  2  is  15  feet  upstream.  The 
condition  of  *-v  bedrock  varied  ?r.  o  a  highly  fractured  gneiss 
>  rn*.  j1.:.  :  .w.  *  seams  and  voids  in  Kale  l  to  a  rather 
e«w*vi  suhrto.tial  gneiss  In  Hole  2.  The  rock  displayed 
numerous  horizontal  end  high  angle  to  near  vertieal  fractures. 
Oxidation  was  also  common  to  many  of  the  fracture  feces. 

Hole  3  located  15  feet  downstream  from  the  proposed  centerline 
penetrated  an  S.O  foa soil  aantle  before  refusal  to  the 
sampling  spoon  was  met.  The  men  tie  material  ranged  from 
very  fine  to  fine  grained  sand  with  sans  coarser  material. 
Subangulsr  quartaitic  fragment  were  also  common  throughout. 

A  ten  foot  penetration  was  made  in  these  hole*  as  were  ell 
others  drilled  because  of  the  generally  poor  condition  of 
the  parent  rock.  Holes  4  and  5  were  drilled  at  the  down¬ 
stream  toe  of  the  existing  structure.  Hole  4  (drilled  at 
the  break  of  the  right  valley  side  and  floodplain)  pene¬ 
trated  8.5  feet  of  very  fine  to  fine  grained  eilty  sand 
with  subangulsr  gravel  alses.  The  blow  count  did  net 
exceed  2  blows  per  foot  for  the  first  6  feet.  Thereafter 
until  refusal  the  blows  wars  substantial.  Artesian 
conditions  ware  found  in  Hole  4.  Additional  casing  was 
added  to  determine  the  degree  of  hydrostatic  heed.  The 
water  rose  0.3  feet  in  the  casing  I.*.,  ebcwe  ground  level 
and  maintained  this  height  for  a  24  hour  period.  Hole  S 
was  likewise  drilled  at  the  downstream  toe  near  the  breach. 
Hole  5  is  located  approximately  30  feet  from  both  the 
centerline  of  the  proposed  structure  and  fran  Hole  4.  The 
hole  penetrated  33.0  feet  of  earth  before  encountering  e 
very  steeply  dipping  bedrock.  The  meter ial  was  primarily 
a  fine  to  medium  grained  silty  sand,  poorly  graded  with 
varying  amounts  of  fragmental  rock.  Soma  "mucky**  or  organic 
traces  were  also  in  evidence  for  ths  first  6  feat  with  an 
ao  iteJ  organ  :*e  odor.  BedrocV  was  in  fairly  good 
coni  it  ion  possessing  some  minor  horizontal  fracturing.  Hole 
c.  vin.  i.i  dep-h  33  feet  in  earth  be  tore  encountering 
bedrock  constituted  the  deepest  penetretV-n  tor  all  holer 
drilled. 

Holes  6  and  7  were  drilled  at  the  upatream  toe  approxi¬ 
mately  in  line  with  Holes  4  and  5.  Hole  6  which  is  upstream 
of  Sole  4  went  to  a  depth  of  22  fact  of  which  12  fact  was 
earth  or  drive  tempi ing.  The  first  foot  was  organic  silt 
and  'V.uck**  grading  into  a  very  fin*  to  fine  grained  ailty 
send.  Boulder*  were  common  throughout  the  first  6  feet  end 
difficulty  in  getting  the  casing  resulted.  Hoi*  7  upstream 
frr-  Vole  5  went  ti. rough  3  feet  of  ware’'  an.]  then  2  feet  of 
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Miek  and  decayed  vegetation.  At  3.0  feet  a l  Cine  grained 
poorly  graded  dense  send  wee  entered  with  4  high  blew  eount 
which  was  maintained  until  refusal  was  met  at  23.0  feet. 

The  bedrock  was  badly  fractured  with  oxidation  along  the 
fraet  re  Artesian  water  was  detected  at  28  feet. 

The  water  flowed  from  0,5  feat  above  the  eating  or  3.5 
feat  above  pond  bo t toe.  This  was  Maintained  for  a  one  hour 
period  at  which  tine  flow  aubeided.  Hole  8  wea  drilled  in 
the  breach  of  the  exintin^  dan.  Kefuaal  waa  net  at  15.0 
feat  with  essential ly  the  aana  type  materials  being 
encountered  aa  in  the  previous  holes.  Hole  9  ie  located 
approximately  25  feat  upetrean  fron  the  propoead  centerline. 
Rafuaal  at  bedrock  was  at  4.0  feet  with  the  material  being 
the  eane  aa  that  previously  described.  Hole  10  which  waa 
drilled  on  the  centerline  upper  abutnent  also  went  4,0  feat 
before  bedrock.  Ho  drfve  aaapla  could  be  obtained  however 
because  ef  the  abundance  of  boulders.  Hole  11  waa  drilled 
about  27  feat  below  the  eantarl ine  in  m  approximate  align- 
sent  with  Hole  9.  Refusal  at  bedrock  was  at  6.6  with  the 
eater isle  being  similar  to  these  described  in  the  forgoing 
holes.  The  bedrock  eon tains  high  angle  fracturing  with 
the  fracture  faces  being  well  oxidised. 

I.  Centerline  of  Outlet  Structure 

Pour  holes  wsre  drilled  along  an  axis  paralleling  that 
of  the  principal  eoeduit.  In  addition  gales  5  and  7  ware 
also  close  enough  to  the  proposed  axle  so  aa  to  provide 
correctable  date.  Hole  301  (at  the  ttpetream  toe)  had  e 
?.  foot  water  depth.  Proa  2.0  to  4.5  feet  is  a  black  organic 
"Mucky"  a lit  which  was  penetrated  without  blow  count  but 
with  the  weight  of  the  140#  hammer.  Pram  4,5  to  8,2  is  a 
fine  grained  poorly  gray  seed.  Blew  count  advanced  to  42 
blows  par  foot  from  6.5  feat.  Refusal  wea  at  8.2  feet. 

Rock  waa  cored  from  8.2  to  18.2  feat.  Hole  302  at  the 
apprtxlaate  location  of  the  riser  want  to  a  depth  of  14.3 
feet  where  bedrock  was  encountered.  Water  depth  wee  4.0 
feet  underlain  by  organic  silt  to  a  depth  of  about  5.0  feet. 
Pine  grained  poorly  graded  sand  with  a  medium  to  coarse 
fraction  predominated  to  refusal.  Artesian  condition*  were 
detected  at  the  approximate  bedrock  level.  Water  rote  to 
a  height  o£  1.2  tee.t  in  the  casing  and  maintained  this 
height  for  16  houre.  Bedrock  waa  well  fractured  with 
horlsontal  and  high  angle  fractures.  Hole  303  located  60 
feet  below  the  proposed  centerline  of  dam  contained  boulder 
ami  fill  Co x  t .x  first  5  feat,  a  very  dense  subroll  as 
determined  >  v  count  waa  ms' "tained  throughout  the.  hole. 
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Th<r  b!  cu  court  at  *ach  of  the  *»t.pliug  Intervals  was  In 
excr.:; ,  of  SC  tTovs  per  foot.  Refusal  wna  at  27.8  feet 
whereupon  at  well  iractu red  gneiss  wee  penetrated.  Hole 
904  was  located  about  90  feet  below  the  centerline  at  the'  " 
limit  of  the  downstream  toa.  The  blow  count  for  the  fir  at 
4.0  feet  waa  lew  -  not  exceeding  10  blows  per  foot.  There- 
after  a  high  blew  count  waa  ealntainad.  Heated  boulder* 
ware  found  from  15.0  to  20.0  feet  prohibiting  reooveig  from 
the  split  spoon  sampler.  Refusal  was  at  20.0  feat  -  again 
with  tha  underlying  gneiss  being  well  fractured. 

C.  gmergency  Spillway 

Sight  holes  were  drilled  within  s  re  1st  Ire  ly  smell  area 
to  evaluate  materials  and  delineate  the  bedrock  surface. 

The  materials  encountered  In  all  helea  ware  essentially 
the  game.  They  ranged  from  at  predominantly  very  fine  to 
fine  grained  poorly  graded  silty  sends  with  coarser  sands 
and  gravels  constituting  a  minor  flection.  Small  boulders 
and  cobbles  were  elso  found  in  the  boles.  The  spillway 
eras  which  presently  serves  as  e  perking  lot  wee  once  a 
duck  pend  having  since  beam  filled  In.  The  most  varying 
factor  in  tha  spillway  drilling  wee  the  erratic  bedrock 
profile.  Bedrock  ranged  from  surface  outcropping  at  the 
east  fringe  of  the  spillway  to  19.7  feet  In  depth  In  |tole 
202.  The  bedrock  contains  numerous  high  sngle  to  horUontel 
freeturaa.  An  artesian  condition  was  hit  in  tha  bedrock 
drilling  of  Hole  202  at  25.0  feet  but  this  dissipated  after 
e  few  hours. 

0.  B*m*ow  Areas 

Three  borrow  areas  era  presently  being  considered  at  Site  41. 
These  have  been  designated  as  erase  A,  B,  end  C.  Twenty a  lx 
beckhoe  pits  were  dug  throughout  tha  site  area  in  attempt 
to  delineate  that  which  is  most  practical  and  usable.  Tha 
materials  have  been  tentatively  identified  ea  SM  with  vary¬ 
ing  degrees  cf  fragmental  rock. 
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ENGINEERING  A  WATERSHED 

planning  unit 

UPPER  DARBY,  PA 


u  S.  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 


'*'1  l  •  s ••  1  I.'  -  '  rented  on  fpt  ,vr  '  ■  :i: 

Connecticut .  Sheet  1  or  tne  •-out,  true  lion  d’-nvingr.  rx.'  he  ur-'l  to 
tho  structure. 

A  curmnry  of  p.*r*?nent  ‘ccJ  3"  infon.iai.iou  is  given  on  sheet  2  j..  this 
report. 

Criteria  a. .a  pro-cdurei,  •..sea  <n  this  design  are  given  in  Lite  following 
Soil  Censer. ation  Service  publications: 

Eu'.lonal  Engineering  ^-...oran  sen  No.  U'(,  Ll;.J.ting  oritena  lor  *.lu. 

Design  of  Earth  Dans 

National  Engineering  Memorandum  No.  42,  Reinforced  Concrete  Pipe 
Drop  Inlet  Barrels 

National  Engineering  Haruioook  No.  4A,  Hydrology 
National  Engineering  Handbook  No.  5,  Hydraulics 
National  Engineering  Handbook  No.  6,  Structural  Design 
National  Engineering  Handbook  No.  8,  Ceology 
Engineering  Division  Technical  Release  No,  2,  Earth  Spillways 
engineering  Division  Technical  Release  No.  5*  Structural  Design  of 
Underground  Conduits 

Engineering  Division  Technical  Release  No.  12,  Procedure  for  Computing 
Sediment  Requironents  for  Retarding  Reservoirs 
Weather  bureau  Technical  Paper  No.  29 

► 

This  structure  is  one  of  two  flood  retention  structures  designed  to  reduce 
flood  iiamage  in  the  flood  plain.  It  will  retard  a  100-year  frequency  storm 
••rl  Mi  out  discharge  occurring  in  the  emergency  epillvo^ .  This  structure  alto 
will  have  a  permanent  pool  with  a  surface  area  of  approximately  13  acres 
which  will  provide  a  lake  for  recreational  purposes. 

The  results  of  hydrologic  and  hydraulic  computations  are  given  on  sheet  jj 
ol  this  report. 

ill e  structure  consists  of  a  compacted  earth  fill  with  a  cutoff  extending 
down  to  rock  in  the  foundation.  A  drainage  system  is  located  under  the 
downstream  portion  of  the  earth  fill  to  collect  seepage. 

The  principal  spillway  is  a  drop  inlet  structure  consisting  of  a  reinforced 
ctiiv-i’etu  riser,  .,~-in-h  JL.  auditor  concrete  water  pipe,  uni  an  impact  type  t 
'"."erf'jy  iH n^ipoto*-  at  the  outlet  end  of  the  conduit. 


""-.o  -rill-  ;  -  P-  •'.paed  as  a  pa.vd  r  arkl :;g  c. r  a  thud  extend.! 

far  enough  downs  t  re  cur.  free  it3  conti-ol  section  to  discharge  flov  safely 

’•  1  •  V'*  ■  1  r-v:  of  ■'  emsankment. 
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- U  S.  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 

DESIGN  REPORT  SUMMAR1 

I.  Watershed  data 

A.  :1a...  (.,■ ) 

B.  Drainage  area 

J.  ',’ime  oi  concentration  -  T  1.1 

n.  Hydrologic  curve  nujnber  -  C  ~  ' 

1.  Moisture  condition  II  n  75 

2.  Moisture  condition  III  01 

II.  Principal  spill-way 

A.  Conduit 

1.  Sine  (I.D.)  30 

2.  Length  127,35 

B.  Riser 

1.  Size  2.5  .1  7.3 

2.  Height  a :ir 

C.  Weir  length  15 

D.  Orifice  al zn  9  x  12 

E.  Pood  drain  size 

F.  TVpe  of  energy  dissipator  impact  type 


II .  Emergency  spillway 

A.  Width  80  Ft 

B.  Side  slopes  2-l/2:l 

C.  Length  of  level  section  26  Ft 

D.  Exit  slope  T(j5  Ft  At 

E.  Maximum  velocity  at  control  section  (o.h.W.;  6.9  Ft/Bec 

F.  Duration  of  flow  (D.II.W, }  through  emergency  spillway  9.7  Hre 

G.  Frequency  ol‘  use  -  less  frequent  than  once  in  a  100  years 


IV.  Earth  fill 

A.  Height 

B.  Volume 

C.  Compaction 


V.  Dike 


A.  Height 

B.  Volume 


19.5  ft, 

20,030.30  c.v, 
v-2 
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U  S  DEPARTMENT  OF  AGRICULTURE 


SOIL  CONSERVATION  SERVICE 


Copies  of  the  publicat1on.fi  referred  to  .n  thin  rr*po~1  ray  lie  obtained 
froo  Mr.  «.  !' "  i  n.  c‘-ate  Conservat VC3A,  .Soil  Cui^matiou 
Service,  ’Starr;,,  cunuecvicui. 


Concurred: 


Uoiuld  E,  Oman 

Design  Engineer 


T.  «.  Wire 

State  Conservation  Engineer 


t'.t  • 

Vincent  McKeever 

hydrologist 

Robert  F.  Fonner 

Geologist 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
Old  Boohs tore  Building 
Storrs,  Connecticut 

June  2,  1964 


Hr.  John  J.  Curry 
Chic?  Engineer 
Water  Resources  Comi.ssi.on 
5  La  te  OL  L  ic  e  Bu  i  1  d  in;;, 
Hartford  15,  Connecticut 

Pear  Mr.  Curry: 


STATE  WATER  RESOURCES 
COMMISSION 

rp  rr  rr  |  \/  pr  q 


|  ANSV.1.  R-C.. 

}  RTtHRiD . 

FILED . 


Following  ray  discussion  with  you  and  Mr.  Macchi  regarding  Spaulding  Pond 
Brooh,  Site  1,  the  points  oC  our  discussion  were  reviewed  with  our 
technical  unit  and  it  was  agreed  that  the  following  three  adjustments 
would  be  made  on  the  contract  prints: 

1.  Move  the  rock  embankment  drain  12  feet  horizontally  toward  center 
line  of  the  embankment. 


2.  Show  delineation  of  a  central  selected  impervious  fill  as  indicated 
on  the  laboratory  report. 

3.  Show  delineation  for  3  feet  depth  selected  pervious  fill  on  the  down¬ 
stream  slope. 

These  points  were  reviewed  by  'phone  with  Mr.  Skogl  id  this  afternoon,  on 
which  tentative  concurrence  was  provided.  It  is  hoped  that  this  adjustment 
will  meet  all  requirements  and  that  construction  permit  will  be  Issued, 
so  that  we  can  order  construction  plans  for  this  site. 

L’ith  the  time  limitation  that  wc  have,  if  it  is  possible  we  would  appreciate 
receiving  clearance  on  this  site  by  'phone. 

Sincerely  yours, 

■7;  M  . 

T.  R.  Wire 

State  Conservation  Engineer 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

Count1" 'Me ill.  C62« • 


*»op  timber  1L  ,  1961; 


Mr.  William  S.  Wise 
Director 

Water  Resources  Commission 
State  Cffice  Buil'llng 
Hartford,  Connecticut  06106 

Dear  Mr.  Wise: 

As  stipulated  in  your  instructions  received  with  the  construction 
pemlt  for  Site  1,  Spaulding  Pond  Dam,  Spaulding  Pond  Brook  Watershed, 
this  is  to  officially  notify  you  that  construction  started  on  August 
25,  196lj. 

The  Soil  Conservation  Service  has  assigned  myself  as  Government  Repre¬ 
sentative,  and  Walter  J.  Nyquist  as  Construction  Inspector. 

Please  excuse  the  delay  of  this  notification.  Due  to  an  oversight,  a 
copy  of  the  construction  permit  only  recently  reached  our  office. 

Sincerely  yours. 


rc  i  M,  P.  Tedrow 
J.  Pit'-,''«r?.lrl 


William  H.  Leaning,  Jr. 
Government  Representative 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 


I  I 
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SOIL.  CONSERVATION  SERVICE 

Connecticut  U>26B 

ijtjJ  Ot.iiUt  i  2^'}  ly 


Mr.  William  J.  Wise 
Director 

Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06106 

Dear  Kr.  Wise: 

As  stipulated  in  your  instructions  received  with  the  construction 
permit  for  Site  No.  1,  Spaulding  Pond  Brook  Watershed,  Norwich, 
Connecticut,  this  is  to  officially  notify  you  that  the  foundation 
excavation  is  substantially  complete.  Cutoff  trench  excavation 
begins  today  and  blasting  of  rock,  required  for  foundation  prep¬ 
aration,  will  take  place  for  the  next  few  days. 


Sincerely  yours. 


William  H.  Learning,  Jr. 

(’»o verment  Representative 


cc:  N,  P.  Tedrow 
J,  Fitzgerald 


STATE  WATER  RESOURCES! 
COMMISSION 

RECEIVED  I 


M:.  !1  2  »  10,4 


A.  J.  MACCHI  •  ENGINEERS 

DR.  GIULIO  PI2ZETTI  ASSOCIATE  CONSULTANT 


44  GlLLCTT  STREET  HARTFORD,  CONN, 

t?  CQRSO  DUCA  ASRUZZI  TORINO.  ITALY 


N.4.P.C. 


a.b.c.c. 


RHONE  525-S631 
PHONE  S  19*47  3 

A.C.t . 


November  13,  1964 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
165  Capitol  Avenue 
Hartford,  Connecticut 

Attention  Mr.  Sander 

Re:  Spaulding  Pond  Dam 

Norwich,  Connecticut 


Dear  Mr.  Sander: 

I  inspected  the  above  project  on  Friday,  November  13, 
1964.  Present  was  Mr.  Geer,  the  project  superintendent. 

I 

The  contractor  has  completed  placing  fill  material  and 
toe  trench  drain  at  the  dike.  At  the  dam  the  contractor  has 
installed  the  rock  drain  and  pervious  filter  blanket  at  the 
downstream  toe  and  has  placed  the  principal  spillway  pipe, 
pond  drain  and  outlet  impact  basin.  He  was  spreading  and 
compacting  fill  around  the  spillway  pipe  and  across  the  dam 
section . 

The  walls  of  the  concrete  spillway  riser  were  being 
placed.  The  work  in  progress  observed  by  this  office  at  this 
inspection  was  satisfactory. 


STATE  WATER  RESOURCES 
COMMISSION 
RECEIVED 

MUV  1  u  Hiu4 

ANSWER  J) . _ 

REFERRED . . 

FILED . 


Very  truly  yours, 

A.  J.  MACCHI y  ENGINEERS 


/  /  S‘ 


/ 

/  • 
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ENGINEERS 

HARTFORD.  CONN..  06105  •  PHr  >NE  525-6631 


f.  J.  M  ACC  HI 
M.  BINGHAM 
H  HOFFMAN 
It  R.  SKOGLUNU 

% 

^fftO'.IAIK.  (UNIIILIAN1 

WrO»  C.  W  DUNHAM 


July  21,  1965 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
165  Capitol  Avenue 
Hartford,  Connecticut 

Attention  Mr. Sander 

Re:  Spaulding  Pond  Dam 

Norwich,  Connecticut 

Dear  Mr.  Sander: 


'STATE  VVATcrt  RESOURCIS 
COMMISSION  i 

received 

'■u~  ::^05 


ANSWERED. 

REFERRED 

FILED 


Attended  the  final  inspection  of  the  above-referenced 
project  on  Tuesday,  July  20,  1965.  Present  were  Mr.  Ferguson 
and  his  staff,  Mr.  Geer,  the  General  Contractor,  officials  and 
reporters  from  the  City  of  Norwich. 

An  inspection  tour  was  made  of  the  main  dam,  emergency 
spillway  and  dike.  Workmen  were  clearing  brush  in  the  pond 
basin  in  preparation  to  filling  the  pond. 

The  completed  work  observed  by  this  office  at  this 
inspection  was  satisfactory. 

Very  truly  yours, 

A.  J.  MACCHI,  ENGINEERS 


/ .  TtT ..  <- 1~\  j 

I..R.  SKOGLUND,  P.  E. 
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STATE  OF  CONNECTICUT 

\V  A  T  /;•  A’  !■:  n  .S'  OUR  C  !•  S  C  O  M  Af  -  s-  «  /  <  >  X 
'  :  \  .  i  m-  *  H  a l;  I  ■  own  I  i .  (  ’■  N I  ‘  1 1.  i  i 

CERTIFICATE  OF  APPROVAL 

September  ► 6,  1>C7 

r 

City  of  Norwich 
Norwich,  Connecticut 

NAME  AND  LOCATION  OF  STRUCTURE: 

'  t 

Spaulding  Pond  Dm  located  in  Mohagan  Park  ,  -  / 

DESCRIPTION  OF  STRUCTURE  AND  WORK  PERFORMED: 

An  earth  dam  with  drop  inlet  spillway  built  in  accordance  with 
r^epared  by  the  iv-»i  1  Conservation  Service  dated  Ray  1964 
and  revised  June  8,  1964. 

CONSTRUCTION  PERMIT  ISSUED  UNDER  DATE  OF: 

June  19,  1964 

This  certifies  that  the  work  and  construction  included  in 
the  plans  submitted,  for  the  structure  described  above,  has  been 
completed  to  the  satisfaction  of  this  Conmission  and  that  this 
structure  is  hereby  approved  in  accordance  with  Section  25-114 
of  the  1958  Revision  of  the  General  Statutes. 

The  owner  is  required  by  law  to  record  this  Certificate  in 
the  land  records  of  the  town  or  towns  in  which  the  structure  is 
located. 

WATER  RESOURCES  COMMISSION 


jajwn:  Norwich 

Shatucket  Rivar 
TRIBUTARY :  Unnaraad 
CODE  NO.:  T14.7  SO. 2  U1.8 
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INSPECTION  REPORT 


MOHEGAN  PARK  DAMS  &  DIKES 


File  #PWD  660-78 


CITY  OF  NORWICH 
Connecticut 


September  22,  1978 


Mr.  Gary  Parker,  Conservationist 
United  States  Soil  Conservation  Service 
562  New  London  Turnpike 
Norwich,  Connecticut  06360 

Subject:  Inspection  Report 

Mohegan  Park  Dams  &  Dikes 


Dear  Gary: 


Pursuant  to  your  Inspection  of  the  subject  matter 
on  August  23,  1978,  in  which  Monroe  Cllley,  Superintendent 
of  Parks  and  Cemeteries,  accompanied  you,  please  be  advised 
that  the  following  items  have  been  completed: 

Site  No.  1  -  a)  complete  mowing  of  all  dikes  and  embankments. 

b)  removed  weedy  vegetation  from  downstream 
side  of  main  dam. 

Site  No.  2  -  a)  complete  mowing  of  all  dikes  and  embankments. 

b)  removed  woody  vegetation  from  pool  area. 

c)  clean  brush  away  from  inlet  and  outlet  of 
pipe  at  upstream  end  of  pool. 

If  you  have  any  questions  pertaining  to  the  above, 
please  feel  free  to  call  me. 

Very  truly  yours , 


Walter  J.  Wadja 
Director  of  Public  Works 


WJW: jd 


cc:  Monroe  Cllley 

Supt.  Parks  &  Cemeteries 
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SPAULDING  POND  BROCK  WATERSHED  PROJECT 
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Photo  1  -  Principal  spillway  structure  and  upstream 
slope  of  dam  (6/2/80). 
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Photo  2  -  General  view  of  downstream  slope  of 
dam  (6/2/80). 
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Photo  3  -  Area  of  trespassing  on  Photo  4  -  Small  depression  at  toe 

downstream  slope  (6/2/80).  of  downstream  slope  (6/2/80). 
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Photo  7  -  Right  toe  drain  outlet.  Note  sediments 
on  floor  of  impact  basin  (6/2/80). 
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PRELIMINARY  GUIDANCE 
FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISdtARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 

March  1978 
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MAXIMJM  PROBABLE  FIXX)D  INFLOWS 
NED  RESERVOIRS 


Project 

4 

D.A. 

MPF 

(cfs) 

(sq.  mi.) 

cfs/sq.  mi 

1. 

Hall  Meadow  Brook 

26,600 

17.2 

1,546 

2. 

East  Branch 

15,500 

9.25 

1,675 

3. 

Thomaston 

158,000 

97.2 

1,625 

4. 

Northfield  Brook 

9,000 

5.7 

1,580 

5. 

Black  Rock 

35,000 

20.4 

1,715 

6. 

Hancock  Brook 

20,700 

12.0 

1,725 

7. 

Hop  Brook 

26,400 

16.4 

1,610 

8. 

Tully 

47,000 

50.0 

940 

9. 

Barre  Falls 

61,000 

55.0 

1,109 

10. 

Conant  Brook 

11,900 

7.8 

1,525 

11. 

Knightville 

160,000 

162.0 

987 

12. 

Llttleville 

98,000 

52.3 

1,870 

13. 

Colebrook  River 

165,000 

118.0 

1,400 

14. 

Mad  River 

30,000 

18.2 

1,650 

15. 

Sucker  Brook 

6,500 

3.43 

1,895 

16. 

Union  Village 

110,000 

126.0 

873 

17. 

North  Hart land 

199,000 

220.0 

904 

18. 

North  Springfield 

157,000 

158.0 

994 

19. 

Ball  Mountain 

190,000 

172.0 

1,105 

20. 

Townshend 

228,000 

106.0(278  total)  820 

21. 

Surry  Mountain 

63,000 

100.0 

630 

22. 

Otter  Brook 

45,000 

47.0 

957 

23. 

Birch  Hill 

88,500 

175.0 

505 

24. 

East  Brlmfleld 

73,900 

67.5 

1,095 

25. 

Uestvllle 

38,400 

99.5(32 

net) 

1,200 

26. 

West  Thompson 

85,000 

173.5(74 

net) 

1,150 

27. 

Hodges  Village 

35,600 

31.1 

1,145 

28. 

Buffumville 

36,500 

26.5 

1,377 

29. 

Mansfield  Hollow 

125,000 

159.0 

786 

30. 

West  Hill 

26,000 

28.0 

928 

31. 

Franklin  Falls 

210,000 

1000.0 

210 

32. 

Blackwater 

66,500 

128.0 

520 

33. 

Hopkinton 

135,000 

426.0 

316 

34. 

Everett 

68,000 

64.0 

1,062 

35. 

MacDowell 

36,300 

44.0 

825 

F 


MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

SPF 

(cfs) 

D.A. 

(sq.  ml.) 

MPF 

(cfs/sq.  mi.) 

1. 

Pawtuxet  River 

19,000 

200 

190 

2. 

Mill  River  (R.I.) 

8,500 

34 

500 

3. 

Peters  River  (R.I.) 

3,200 

13 

490 

4. 

Kettle  Brook 

8,000 

30 

530 

5. 

Sudbury  River. 

11,700 

86 

270 

6. 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

7. 

Charles  River. 

6,000 

184 

65 

8. 

Blackstone  River. 

43,000 

416 

200 

9.  Qulnebaug  River 


55,000 


331 


330 


m- 


ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 


ON  MAXIMUM  PROBABLE  DISCHARGES 


INFLOW 


LOUTFIOW 


Qpi 


Op  3 


Q  p  2 


s. 


STEP  1:  Determine  Pea*'  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
•’Qpi”. 

i 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19”,  Therefore: 

Q p 2  =  Qpi  X  (1  —  STORi  ) 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
”STOR2”  To  Pass  ”QP2” 

b.  Average  "STORi”  and  ”STOR2”  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  ”Qp3”. 


IV 


SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3*.  a.  Determine  Surcharge  Height  and 
"STOR2”  To  Pass  "Qp2” 

b.  Avg  "STORi "  and  "STOR2*’  and 
Compute  ,,Qp3,\ 

c.  If  Surcharge  Height  for  and 

"STOR  avg"  agree  O.K.  If  Not: 

STEP  4:  a.  Determine  Surcharge  Height  and 
"STOR3"  To  Pass  "Qps" 

b.  Avg.  "Old  STORavg"  and  "STOR3 
and  Compute  "Qp4" 

c.  Surcharge  Height  for  Qp«  and 
"New  ST O R  Avg  should  Agree 


RULE  OF  THUMB”  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  I: 
STEP  2. 


DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 


DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 


op.  *  %7  wb VT  Y0  % 


wb=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40%  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 


Y0  =  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 


STEP  3: 
STEP  4: 


USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE -DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 


ESTIMATE  REACH  OUTFLOW  (Q  2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpl  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (Vj)  IN  REACH  IN  AC-FT.  (NOTE:  IF  V1  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qn 


V 


QPjlTRIAL)  =  Op,  U  -  f  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

0.  AVERAGE  Vj  AND  V?  AND  COMPUTE  Qp2- 

Qp2  8  Op,  (I  -  ) 


STEP  5: 


FOR  SUCCEEDING  REACHES  REPFAT  STEPS  3  AND  4. 


APRIL  1978 


vm 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


ne^oHii  control  s'Mtot, 


